Lipase from papaya (Carica papaya) latex (CPL), Candida antarctica lipase B (Novozym 435, NOV) and Rhizomucor miehei lipase (Lipozyme I M 20, LIP) were used as biocatalysts for the esterification of caprylic acid with straight-chain saturated C,-C,, alcohols and unsaturated C,, alcohols, such as cis-9-octadecenyl (oleyl, C,, n-9), cis-6-octadecenyl (petroselinyl, C,, n-12), cis-9, cis-1 2-octadecadienyl (linoleyl, C,, 2, n-6), allcis-9,12,15-octadecatrienyl (a-linolenyl, C,, 3 , n-3) and all-cis-6,9,12-0ctadecatrienyl (y-linolenyl, C,, :I, n -6 ) alcohols. With CPL, highest activity was found in the esterification of octanol and decanol, whereas both NOV and L I P showed a broad chain-length-specificity for the alcohols. C P L , as opposed to the microbial lipases, strongly discriminated against all the saturated long-chain ( > C,J and unsaturated C,, alcohols.
Introduction
Latex from papaya is used in the food and beverage industries in the form of a protease preparation, papain. T h e detection of lipase in the papaya latex (Carica papaya lipase CPL) [l] has triggered interest in elucidating its potential for synthetic reactions such as esterification [2, 3] and transesterification [4] . We report here the selectivity of C P L as a biocatalyst in caprylate ester synthesis from a variety of saturated alcohols of different chain lengths as well as unsaturated C,, alcohols in comparison with two widely used commercially available immobilized microbial lipases, lipase B from Candida antarctica (Novozym 435, NOV) and lipase from Rhizomucor rniehei (Lipozyme I M 20, LIP). Germany. Caprylic acid, and short-, medium-and long-chain alcohols were from Sigma-AldrichFluka.
Lipase-catalysed synthesis of C,-C 16 caprylate esters
Caprylic acid ( 5 mmol) and 10 mmol of equimolar mixtures of alcohols (2.5 mmol of each alcohol) were reacted in a magnetically stirred, teflonlined, screw-capped reaction vial at 63 "C in the presence of 54 mg of either of the three enzyme preparations. n-Hexyl alcohol was used as internal standard in each reaction. Products were analysed by G L C [3] .
Lipase-catalysed synthesis of C caprylate esters As described above, 0.33 mmol of caprylic acid were reacted with 0.66 mmol of equimolar mixtures of C,, saturated and unsaturated alcohol (0.1 67 mmol of each alcohol) using 3.6 mg of each enzyme preparation and n-hexyl alcohol as internal standard. T h e products were analysed by G L C [ 3 ] . Table 1 shows the relative reactivity of individual alcohols, in equimolar mixtures, in their esterification with caprylic acid, catalysed by CPL, NOV and LIP.
Results and discussion
In the CPL-catalysed esterification of caprylic acid with C,-C,, saturated alcohols, the highest ester formation is observed with the C, alcohol, which is followed by the C,, alcohol, whereas all other alcohols are esterified to a distinctly lower extent (Table 1 ). In the esterification of caprylic acid with C,-C,, saturated alcohols catalysed by NOV and LIP, a rather broad specificity with regard to chain length of the alcohols is observed compared with C P L (Table 1) . It is also evident from Table 1 that with C P L the C,, alcohols (stearyl, oleyl, petroselinyl, linoleyl, a-linolenyl and y-linolenyl) show more than 10-fold lower reactivities compared with 0 2000 Biochemical Society n-hexanol. It appears therefore that the alcoholbinding site of C P L is suited for shorter-chain alcohols.
With the microbial lipases, however, the relative reactivities of C,, alcohols are comparable with that of n-hexyl alcohol (Table 1) . All the C,, alcohols, including petroselinyl and y-linolenyl alcohols, are well accepted as substrates for esterification by both NOV and LIP, although several microbial lipases, including LIP, are known to discriminate against petroselinic and y-linolenic acids [S] . Obviously, the alcohol-binding site of L I P readily accepts petroselinyl and y-linolenyl alcohols although the fatty acid-binding site of this enzyme strongly discriminates against petroselinic and y-linolenic acids. CPL, on the other hand, which also discriminates against petroselinic and y-linolenic acids, but readily accepts oleic, linoleic and a-linolenic acids [2] , apparently has an alcohol-binding site that discriminates against all C,, saturated and unsaturated alcohols (Table 1) .
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